Insulin-like growth factor-II/mannose 6-phosphate receptor is incapable of activating GTP-binding proteins in response to mannose 6-phosphate, but capable in response to insulin-like growth factor-II.
We previously reported that insulin-like growth factor-II (IGF-II) stimulates both calcium influx and DNA synthesis by acting on the cell surface IGF-II receptor (IGF-IIR) in a manner sensitive to pertussis toxin, and recently demonstrated that IGF-II binding to the IGF-IIR gives rise to functional changes of purified Gi-2, a GTP-binding protein (G protein) in phospholipid vesicles as well as in broken cell membranes. On the other hand, a variety of evidence indicates that the IGF-IIR binds mannose 6-phosphate (man6P) with high affinity probably at a receptor extracellular region different from the IGF-II-binding site. In the present study, we examined whether man6P stimulation of the IGF-IIR evokes the activation of Gi-2 in phospholipid vesicles and in native cell membranes. In vesicles reconstituted with purified rat IGF-IIR and bovine Gi-2, man6P did not stimulate GDP dissociation from Gi-2 even in concentrations up to 10 mM, while IGF-II dose-dependently facilitated GDP release from Gi-2 with an EC50 of 6 nM. The stimulatory effect of IGF-II was not observed in vesicles reconstituted with Gi-2 alone. In addition, also in a native environment of cell membranes, man6P did not affect an endogenous 40-kDa protein or exogenously added purified Gi-2 as assessed with reduction of the pertussis toxin-catalyzed ADP-ribosylation. These results indicate that the IGF-IIR does not activate Gi-like proteins upon man6P binding in phospholipid vesicles and in native cellular membranes, whereas the receptor activates Gi-like proteins upon IGF-II binding in both environments. Thus, we postulate that the IGF-IIR dissimilarly responds to the two structurally unrelated ligands, IGF-II and man6P, in the linkage function with G proteins.